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PEEFACE. 


This  work  is  an  apergu  of  the  six  subjects  generally  read  up  during 
a  curriculum  of  "  Pharmacy." 

Its  essential  character  is  the  columnar  or  tabular  arrangement ;  this 
may  be  considered  as  the  natural  consequence  of  a  fixed  idea  as  to  the 
value,  in  the  pursuit  of  such  important  studies,  of  a  systematic  classifica- 
tion of  the  several  divisions  of  a  subject.  » 

The  work  is  intended  as  a  guide  to  the  salient  points  in  the  six 
departments  of  study,  and  to  act  also  as  an  aid  to  the  remembrance  of 
the  main  heads  of  what  may  have  been  the  objects  of  a  course  of 
lectures ;  and,  by  exciting  the  interest  of  the  student,  to  induce  him 
to  devote  more  time  and  attention  to  practical  experiment  and  to  serious 
study.  Its  aim  may  be  given  in  two  words — suggestions  to  the  mind ; 
assistance  to  the  memory. 

The  standard  text-books  have  been  scrupulously  followed  by  the 
author :  among  those  works  that  have  been  more  especially  referred 
to,  may  be  mentioned  Pereira's  "  Materia  Medica,"  Bentley's  "  Manual 
of  Botany,"  Eedwood  and  Mohr's  "  Practical  Pharmacy,"  Attfield's 
"  Chemistry,"  Squire's  "  Companion,"  Fowne's  "  Manual  of  Chemis- 
try," &c.  The  author  also  has  to  ofier  his  most  sincere  thanks  to 
those  friends  who  have  given  him  help  in  the  collection  of  information, 
and  more  especially  to  one  who  has  most  materially  lightened  his 
labours  by  his  valuable  assistance  in  the  correction  of  the  proof-sheets 
of  the  work. 
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INTEODUCTION. 


The  intention  of  the  following  pages  is  to  give  an  outline  of  those 
subjects  which,  grouped  together,  constitute  the  science  of  Pharmacy. 
As  Medicine,  taken  in  its  comprehensive  term,  is  considered  as  including 
different  sciences,  and  several  separate  branches  of  study,  so  do  we, 
with  an  equal  right,  claim  for  Pharmacy  the  same  extension  and  the 
same  comprehension  of  more  than  one  branch  of  learning.  Not  only 
do  we  rank  under  Pharmacy  the  active  pursuit  of  the  manipulative 
operations  of  the  laboratory,  but  we  likewise  assert  the  right  to  include 
under  this  name  the  various  divisions  of  study  that  serve  to  the  more 
perfect  acquaintance  with  the  properties  of  the  many  substances 
employed,  or  to  the  more  accurate  knowledge  of  the  transformations 
that  come  under  notice.  And  whilst  we  wish  to  raise  Pharmacy  itself 
to  a  higher  rank,  whilst  we  desire  to  bring  other  sciences  as  tributaries 
to  its  feet,  none  the  less  is  it  our  earnest  wish  to  claim  for  the  student 
of  Pharmacy  a  higher  intellectual  position  and  a  more  extended  field 
of  study.  The  pursuit  of  Pharmacy,  in  the  fullest  sense  of  the  word, 
takes  within  its  grasp,  besides  manipulative  skill  in  the  operations  of 
the  laboratory,  the  theory  and  practice  of  Chemistry,  Botany  in  its 
several  divisions.  Materia  Medica  with  its  many  sections  and 
ramifications. 

In  his  treatment  of  these  subjects,  the  author  claims,  not  originality 
of  matter — for,  doubtless,  each  subject  has  been  elsewhere  more  com- 
pletely treated — but  certainly  originality  of  arrangement  and  of  classi- 
fication. The  object  of  the  present  work  has  been  to  lay  before  the 
student  a  comprehensive  and  clearly-arranged  bird's-eye  view  of  these 
separate  branches,  and,  at  the  same  time  that  the  necessity  for  serious 
study  is  insisted  upon,  the  aim  in  view  has  been  to  attract  his  interest, 
and  to  lead  him  to  the  pursuit  of  the  several  divisions  of  these  sciences 
in  fuller  manuals  and  in  more  important  text-books. 

We  wish  now  to  say  a  few  words  on  what  we  may  consider  as  the 
rational  study  of  Pharmacy;  and,  to  illustrate  our  meaning,  we  will 
take  as  an  example  the  study  of  the  history  of  a  nation.  If  we  wished 
to  pursue  this  study  in  as  perfect  a  manner  as  possible,  the  better  plan 
would  be  not  to  plunge  into  Hallam,  or  Froude,  or  Macaulay,  still  less 
to  rely  solely  on  a  chart,  however  complete  and  perfect;  the  rational 
plan  would  rather  be  to  glance  over  the  names  of  the  monarchs,  divide 
their  reigns  into  epochs,  and  then,  taking  each  reign  by  itself,  to  make 
oneself  master  of  it,  not  only  in  its  individual  aspect,  not  only  as  one 
detached  ring  of  a  series,  but  especially  in  its  relation  to  preceding 
and  subsequent  reigns ;  as  to  the  extent  also  to  which  the  principal 
events  may  be  traced  out  as  the  effects  of  preceding  and  the  causes 
of  subsequent  events  ;  how  far  the  proceedings  of  one  period  were 
connected  with  and  depended  on  those  taking  place  at  the  same  time 
amongst  other  nations  :  then  several  reigns  might  be  considered  as  a 
group,  each  group  bearing  some  special  features  distinct  from  those  of  a 
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different  one ;  again,  special  subjects  for  study  might  be  taken,  and 
their  development  traced  through  several  eras,  depending  upon  and 
themselves  often  influencing  successive  chains  of  circumstances.  Thus 
the  same  events  and  group  of  events  are  considered  under  different 
phases  and  from  different  points  of  view.  The  influence  of  literature 
might  be  traced  from  early  to  more  recent  times,  and  from  the  extent 
of  certain  ranges  of  thought  at  given  periods  may  often  be  deduced  the 
origin  of  series  of  incidents  of  the  highest  significance.  The  consideration 
of  the  gradual  improvements  in  the  industries  of  the  several  epochs,  the 
growing  power  of  the  fine  arts,  the  increase  of  refinement  in  the  many 
branches  of  warfare,  may  in  many  cases  account  for  changes  in  the 
nation,  in  themselves  insignificant,  yet  in  their  consequences  of  the 
greatest  importance.  Thus  the  study  of  a  subject,  pursued  in  this 
"  collateral "  manner,  assumes  not  only  an  instructive,  but  a  pre- 
eminently interesting  aspect:  moreover,  the  memory,  having  so  many 
aids  and  landmarks,  rapidly  becomes  to  the  highest  degree  retentive. 

Let  us  urge  that  the  same  rational  plan  be  adopted  with  regard  to 
the  study  of  Pharmacy. 

After  glancing  through  its  several  branches,  and  with  a  clear  con- 
ception of  the  extent  to  be  gone  over,  take  Materia  Medica,  and  make 
yourself  thoroughly  master  of  its  essentials,  and  even  in  those  speci- 
mens familiar  to  you,  paying  attention  to  any  remarkable  formation  or 
peculiar  characteristic.  Then  turn  to  Botany,  not  considering  it  as  a 
separate  subject,  but  with  the  endeavour  to  build  up,  on  the  already- 
acquired  basis  of  Materia  Medica,  a  structure  of  sound  scientific 
knowledge  of  the  formations  and  functions  of  the  vegetable  world. 
Then  pass  on  to  Chemistry;  a  clear  conception  of  the  laws  which 
govern  chemical  action,  and  the  characteristic  properties  of  elementary 
and  composite  bodies  will  be  found  essential  in  the  several  divisions  of 
analysis  and  synthesis,  as  exemplified  in  the  preparation  of  the  chemicals 
of  the  Pharmacopoeia.  Allied  to  Chemistry,  and  reared  on  its  broad 
foundations,  are  the  kindred  branches  of  Pharmacy  and  Practical 
Dispensing ;  moreover,  on  Chemistry,  combined  with  a  knowledge  of 
the  Latin  language,  depends,  in  great  measure,  the  perfection  and 
success  of  Prescriptions,  both  as  regards  their  composition  and,  more 
especially,  as  regards  their  accurate  interpretation. 

Botany  and  Chemistry,  Chemistry  and  Pharmacy  proper,  touch  and 
interlace  at  many  points,  and  on  many  occasions  help  and  explain  each 
other.  Materia  Medica,  in  all  its  numerous  ramifications,  offers  the 
most  extensive  field  for  observation,  and  may  with  truth  be  termed  the 
focus  of  many  converging  scientific  paths :  here  it  embraces  Zoology, 
there  Entomology  is  pressed  into  its  service ;  at  one  time  Chemistry 
explains  the  gradual  formation  of  many  of  the  substances  over  which 
it  has  sway,  and  at  another  time  it  is  Botany  that  derives  a  new  interest 
and  a  fresh  lustre  from  the  many  illustrations  which  it  finds  in  the  pages 
of  this  great  and  important  branch  of  physical  science.  Thus  is  erected 
a  structure  of  true  and  sterling  knowledge,  valuable  in  itself,  beneficial 
in  its  results,  and  lasting  in  its  influence  on  the  mind  of  the  student. 
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PART  III.— Physiology. 


The  consideration  of  the  plant  in  a  state  of  life,  and  the  study  of  vital  force 
in  the  vegetable  kingdom,  are  comprised  under  Physiological  Botany. 

Physiology,  therefore,  treats  of  the  functions  of  organic  tissues  and  of  the 
built-up  structures  forming  the  several  organs  of  the  plant. 

This  presupposes  the  existence  of  "vital  force."  Perhaps  the  hypothe- 
sis that  vital  force  is  but  the  exhibition  in  so-called  organic  structures  of 
that  force  possessed  per  se  by  all  matter,  can  scarcely,  in  the  present  state 
of  science,  be  logically  maintained.  Yet  it  seems  according  to  reason  to 
regard  vital  force,  not  as  a  principle  in  itself,  overruling  the  physical  laws 
of  matter,  and  absent  in  those  inorganic  constituents  which  together  form 
organic  life,  but  rather  as  the  sum  or  result  of  the  innate  forces  possessed 
by  this  aggregated  matter ;  as  the  expression  of  collective  molecular  force. 
For  as  the  division  of  living  organisms  into  kingdoms,  vegetable  and  animal, 
is  but  artificial,  the  one  blending  with  the  other,  and  the  whole  forming 
one  long-drawn-out  chain,  the  highest  link  of  which  is  the  human  form, 
and  the  lowest  link,  of  vegetable  life,  remaining  yet  to  be  discovered,  so  are 
the  divisions  of  matter  into  organic  and  inorganic  daily  becoming  more 
vague  and  less  strictly  determined.  The  identical  atoms  of  the  same  ele- 
ments may  one  day  exist  as  an  organic  structure,  the  next  day  may 
constitute  a  formation  classed  in  the  inorganic  or  mineral  kingdom.  Not 
only  is  the  number  of  organic  cell-products  built  up  from  inorganic  group)ings 
now  daily  increasing  by  the  onward  march  of  chemistry,  but  even  the 
artificial  barriers  between  these  two  divisions  of  matter  are  rapidly  becoming 
less  positive  and  less  definite.  That  organic  structures,  as  opposed  to 
inorganic  formations,  are  dissipated  by  heat,  or  decomposed  by  a  so-called 
putrefactive  process,  we  may  consider  arises  simply  from  the  extreme  readi- 
ness with  which  the  atoms  of  their  constituent  elements  assume  the  gaseous 
form  ;  yet  at  the  same  time  it  is  undeniable  that  the  organic  is  a  grouj)ing 
of  atoms  of  a  much  higher  order,  and  of  a  far  more  complex  nature,  than 
the  inorganic  structure.  The  line  of  demarcation,  or  point  of  union  between 
these  two  great  divisions,  is  still  to  be  determined :  we  cannot,  however, 
expect  that  the  old  mythological  fable  will  ever  become  a  scientific  reality, 
that  a  second  Prometheus  will  in  ages  to  come  ever  endow  with  life  a 
structure  of  his  own  formation;  this  is,  and  will  remain,  a  secret  hidden 
from  science  :  for  the  present,  therefore,  we  will  assume  the  presence  of 
''vital  force,"  and  in  these  few  words  on  Physiology  we  will  consider  the 
efi'ect  of  this  force  in  the  functions  and  operations  of  the  several  organs  of 
the  plant. 

1.  Functions  of  the  Plant. — The  organs  of  the  plant,  in  action,  display 
several  distinct  functions  of  vegetation.  These  may  be  classified  as 
foUows : — 

1.  Absorption.  3.  Pespiration.  5.  Development. 

2.  Circulation.  4.  Assimilation.  6.  Secretion. 

The  first  two  of  these  functions  are  well  described  by  their  names.  The 
food  is  taken  up  by  ahsorption,  and  is  transmitted  by  circulation  through  the 
individual:  circulation  also  comprises  the  various  movements  of  cell-con- 
tents throughout  the  diff'erent  tissues.  In  the  leaf  and  other  green  parts  of 
the  plant  a  peculiar  process  is  found  to  take  place :  this  is  the  elaboration 
of  the  crude  sap,  which  depends  entirely  on  the  perfect  operation  of  the 
functions  of  respiration  and  assimilation.  By  respiration  proper  oxygen  is 
given  off  and  carbon  (of  the  carbonic  dioxide  of  the  air)  is  fixed;  by 
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Sect.  II. — Botany — continued. 

transpiration  water  is  given  off,  and  thickening  of  tlie  sap  is  thus  neces- 
sarily produced.  Assimilation,  to  which  light  and  heat  are  necessary,  is  the 
formation  of  organic  products  and  secretions  from  the  inorganic  constituents 
of  the  crude  sap.  In  its  subsequent  descent  from  the  leaf,  the  formation  by 
this  elaborated  sap  of  new  tissue  is  termed  development;  the  production  and 
storing-up,  when  these  juices  are  in  their  most  perfect  condition,  of  substances 
peculiar  to  the  individual  plant  is  the  function  of  secretion. 

2.^  Elementary  Structure. — The  cellular  tissue,  formed  and  increased  by  the 
several  processes  of  cell-formation,  and  afterwards  thickened  or  altered  in 
shape  or  length,  absorbs  and  transmits  the  nutriment  of  the  plant  by 
endosmose  (a  passage  of  fluid  inwards  through  the  cell-membrane).  In  a 
young  state  the  cells  elaborate,  when  old  they  secrete  the  juice ;  the  woody 
tissues  give  strength ;  the  laticiferous  vessels  act  as  reservoirs,  the  vessels 
transmit  air,  and  in  spring  sap ;  the  epidermal  tissues  protect,  absorb,  and  in 
turn  prevent  too  great  absorption ;  the  hairs  afford  protection  ;  the  glands 
and  intercellular  system  act  as  stores  for  the  special  secretions  of  the  plant. 

3   The  Organs  of  Nutrition. 

(a)  The  root  fixes  the  plant,  absorbs  food  (in  liquid  form  only),  and 
stores  up  nourishment  for  the  plant's  future  existence. 

(i)  The  stem  serves  as  axis,  conducts  to  leaves,  stores  up  secretion, 
&c. ;  the  pith  feeds  the  young  plant ;  the  wood  conveys  fluid,  gives 
strength,  and  receives  secretions ;  the  medullary  rays  convey  air 
and  act  as  a  communication  for  the  elaborated  sap  between  the 
cambium  layer  and  the  pith ;  the  bark  protects  and  also  conveys  the 
sap,  after  the  process  of  assimilation,  downwards  from  the  leaves  to 
the  root. 

(c)  The  leaf  absorbs  and  exhales  water  and  air,  and  by  these  media 
food ;  it  especially  assimilates  (manufactures)  the  crude  sap.  Ex- 
halation (from  all  the  green  parts  of  the  plant)  depends  on  heat 
and  light  (illuminating  rays) ;  absorption  takes  place  immediately 
below  the  epidermis. 

In  the  green  parts  of  the  plant  carbonic  acid  is  absorbed,  carbon  is  fixed, 
and  oxygen  given  off. 

Assimilation  is  the  formation  of  secretions  (as  alkaloids)  or  products  (sugar) 
in  the  tissues.  Air  and  light  are  necessary  for  this  process ;  in  the  dark,  no 
chlorophyll  (green  colouring  matter)  is  secreted ;  this  chlorophyll  frequently, 
by  the  absorption  of  more  oxygen,  changes  in  colour  from  green  to  yellow 
and  red.  The  effect  of  poisonous  gases  is  irritant  and  poisonous  to  these 
parts,  and  through  them  to  the  plant  itself. 

Defoliation,  or  fall  of  leaf,  arises  from  several  causes  : — 

1 .  Choking  up  of  tissues,  in  leaf  or  petiole. 

2.  Growth  of  stem,  which  thus  pushes  off  the  leaf. 

3.  Gradual  breaking-off  of  the  union  (solution  of  continuity)  along  the 

articula  or  joints.  This  disintegrating  process  advances  inwards, 
on  inside  of  articulation. 

4.  Organs  of  Reproduction. 

1.  Bracts  and  Floral  Envelopes. — These  organs  protect  the  essential 

organs ;  if  green,  they  act  as  leaves  ;  if  coloured,  they  absorb  oxy- 
gen and  give  off  heat,  produce  sugar  from  starch  (in  a  similar  way 
to  coloured  and  succulent  fruit),  &c.,  &c. 

2.  The  Sexual  Organs. — Essentially  to  reproduce  the  plant.    The  poUen, 

from  the  stamens,  falhng  on  the  stigma,  discharges  the  fertilizing 
fovilla,  generally  by  means  of  a  poUen-tube,  which  extends  the 
length  of  the  style,  into  the  ovule. 
The  embryo  sac  contains  protoplasm,  from  which  are  formed  the  germi- 
nating vesicles. 
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The  Fruit,  or  mature  Ovary,  is  ripened  by  the  process  the  most  exhaus- 
tive of  nutriment  in  the  vegetable  world :  it  is  the  highest  act  in 
vegetable  economy. 

The  Seed,  or  mature  Ovule. — The  seed  is  the  ultimate  result  of  the  life 
of  the  plant ;  it  contains  not  only  the  existence  of  the  future  indi- 
vidual, but,  as  the  microcosm"  of  the  vegetable  world,  in  its  most 
perfect  state,  it  contains  the  essentials  of  its  future  being — a 
rudimentary  root,  stem,  and  leaves.  But  this  ''vitality,"  or  power 
of  reproducing  the  parent  individual,  in  all  its  parts  and  charac- 
ters, is  capable  of  being  destroyed.  Seeds  with  horny  albumen, 
however,  possess  much  greater  vitality,  and  are  less  liable  to  decay, 
than  those  with  albumen  of  a  mealy  or  starchy  nature. 

For  the  process  of  germination  the  seed  requires  several  things  : — 

1.  Moisture,  to  expand  and  soften  the  cells  and  the  cell-membrane. 

2.  Heat,  to  excite  the  dormant  nitrogenous  cell-contents. 

3.  Air,  to  give  oxygen,  in  order  to  combine  with  the  carbon  of  the 

seed-cells  to  form  carbonic-acid  gas. 

4.  Absence  of  light. 

The  diastase  (from  the  nitrogenous  cell-contents)  now  converts 
the  starch  into  dextrine  and  sugar;  this  forms,  for  a  time, 
the  food  of  the  growing  embryo  :  the  radicle,  or  rudimentary 
root,  now  bursts  through,  and  there  appears  the  plumule,  or 
rudimentary  stem. 

In  monocotyledonous  plants  (generally  with  alhuminous  seeds), 
the  radicle  and  plumule  pass  through  a  sheath ;  in  dico- 
tyledonous plants,  they  make  their  appearance  letween  the 
cotelydons  [see  seed  of  nux  vomica),  the  radicle  bursting 
through  the  micropyle. 

5.  Food  of  the  Plant. — This  is  of  various  descriptions:  it  is  always  taken 
up  in  either  a  fluid  or  a  gaseous  condition.    It  is — 

1.  Organic,  or  capable  of  building-up  organic  structures. 

(a)  Cellulose  group — Oxygen,  carbon,  hydrogen. 
(/3)  Azotized  group — Nitrogen,  sulphur,  phosphorus. 

2.  Inorganic,  taken  up,  and  remaining  in  the  tissues,  as  mineral 

salts — 

(as)  Chlorine  group. 

(/S)  Alkalies  and  earths. 

(y)  Metals,  as  iron,  manganese,  &c. 

The  removal  of  these  special  foods  from  the  soil  necessitates  their  renewal, 
either  in  the  shape  of  manures  or  by  the  rotation  of  crops,  giving  time  for 
the  soil  to  recover  itself.  The  simple  mention  of  this  subject  gives  an  idea 
of  the  practical  importance  of  the  many  lessons  taught  us  by  the  study  of 
the  science  of  Botany. 


SECTION  HI. 


CHEMISTRY. 

We  purpose  in  this  section  to  sketch  out  a  course  of  reading  on  the  Ele- 
ments of  Chemistr3^  The  outline  of  subjects  to  be  studied  is  here  given  ; 
the  details  must  be  tilled  in  from  the  chemical  text-books.  We  will  divide 
our  subject  as  follows : — 

Part     I.  Physics  and  Laws  of  Chemistry. 
II.  Simple  Primary  Analysis. 

III.  Detection  of  Adulterations. 

IV.  Poisons. 

Y.  Chemicals' OF  the  Pharmacopceia. 

PART  I.— Physics  and  Laws  of  Chemistry. 

This  division  gives  an  insight  into  the  laws  of  matter  and  force.  Matter 
is  that  which  exists,  '*Ens";  its  ultimate  particles  are  atoms,  unchangeable 
and  indestructible ;  and  these  atoms,  different  in  their  nature,  have  received 
the  name  of  "elements."  Therefore  an  atom  may  be  considered  as  the 
smallest  indivisible  particle  of  an  elementary  bodj' ;  the  smallest  portion  of 
any  substance,  simple  or  compound,  that  can  exist  alone  has  received  the 
name  of  molecule :  thus  one  molecule  of  ammonia  contains  three  atoms  hydro- 
gen and  one  atom  nitrogen ;  one  molecule  hydrogen  consists  of  two  atoms 
hydrogen.  The  aggregation  of  these  atoms  constitutes  in  one  case  a 
mineral,  in  another  case  a  vegetable  or  animal  formation ;  the  consideration 
of  the  change  of  condition  which  atoms  have  from  all  time,  and  will  to  the 
end  of  time,  undergo,  in  the  building-up  of  these  various  formations,  is 
Chemistry.  Each  atom  has  in  itself  an  amount  of  inherent  force,  variable 
in  atoms  of  different  natures,  but  indestructible ;  liable,  indeed,  to  change 
in  direction,  though  not  in  amount.  The  accumulation  of  this  force  through- 
out nature  assumes  different  phases,  and  has  received  various  names  :  in 
the  comphcated  organic  structures,  endosmose,  circulation,  and  the  many 
movements  that  have  received  the  generic  term  of  ''vital  force;"  in  the 
inorganic  world,  {a)  gravity,  (h)  motion,  (c)  heat,  {d)  light,  (<?)  electricity, 
( /')  magnetism,  {g)  chemical  action.  These  are  considered  interchangeable, 
though  the  collective  force  of  the  world  remains  ever  the  same :  the  force 
that  disappears  on  one  side  necessarily  reappears  on  the  other ;  it  is  as 
indestructible  and  imperishable  as  matter  itself. 

{a)  Gravity. — The  attraction  or  mutual  tendency  of  masses  of  bodies 
towards  each  other,  as  exemplified  in  the  influence  produced  by  the 
earth  on  bodies  immediately  connected  with  it.  Cohesion,  on  the  other 
hand,  is  the  tendency  of  molecules  of  bodies  to  cohere  inter  se. 
Cohesion  operates  at  sensible,  gravitation  at  insensille  distances.  Gra- 
vitation is  that  force  which  maintains  the  earth  and  other  planetary 
bodies  in  their  position  in  space,  and  which  causes  free  bodies  to  fall 
to  the  ground.  Specific  gravity  is  the  amount  of  this  force  of  gravity 
possessed  by  one  body  as  compared  with  that  possessed  by  another 
of  a  different  nature,  or  the  relative  weights  of  equal  volumes  : — 

Kv.  gr. — Taking  water  as  the  standard,  we  find  the  weights  of  an 

equal  volume  of  other  substances,  and  compare  them  to  water 

taken  as  unity,  or  to  each  other. 
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There  are  various  manipulative  operations  necessary  for  finding  the 
specific  gravity  of  a  body,  all  given  in  any  text-book  of  chemistry. 
Weights  and  measures  are  simply  examples,  in  daily  use,  of  the 
acknowledged  fact  of  relative  gravit)/. 

Motion. — The  force  showing  itself  in  the  passage  of  atoms  from  one 
position  to  another;  it  readily  changes  to  another  phase  offeree:  — 
Fx.  gr. — That  force  which,  in  the  gradual  combustion  of  the 
human  frame,  comes  into  play  as  chemical  action,  changes  into 
motion  when  the  hand  rubs  together  two  sticks  or  glass  and 
cloth.  In  the  former  case  it  appears  as  heat,  in  the  latter  as 
electricity  ;  but  it  is  the  same  force  simply  changed  in  outward 
form ;  the  same,  though  exhibited  in  the  successive  phases 
of  chemical  force,  motion,  heat,  and  electricity.  In  the  case 
of  a  wooden  cone  revolving  in  a  hollow  cone  of  metal,  by  the 
action  of  a  water-stream  or  the  wind,  the  motion  will  produce 
sufficient  heat  to  warm  an  apartment. 

Heat — The  evidence  of  excited  force,  producing  many  important 
phenomena : — 

1.  Expansion. — Heat  causes  atoms  to  lie  less  closely:  thus  bodies 

occupy  more  space  when  heated.  This  has  been  taken  advan- 
tage of  in  the  thermometer  :  with  cold,  the  mercury  contracts 
or  falls ;  with  heat,  all  bodies — gases,  liquids,  solids — expand. 

2.  Conduction  or  Transmission. — The  communication  of  force  from 

one  atom  to  another,  with  variable  rapidity  in  clifi'erent 
elements.  Heat  stored  up  by  a  molecule  is  termed  latent 
heat,  and  this  varies  in  molecules  of  difl^erent  natures.  Matter 
in  a  gaseous  form  has  more  latent  heat  than  in  a  liquid ;  more 
also  in  a  liquid  than  in  a  solid  form,  and  this  is  natural : 
for  if  heat  be  taken  as  the  force  repelling  atoms  inter  se,  then 
before  a  collection  of  molecules  in  the  liquid  state  can 
assume  the  close  union  of  a  solid  they  must  get  rid  of  a  por- 
tion of  this  force,  and  vice  versd :  thus  ice  takes  up  heat  on 
thawing. 

The  motion  of  heated  molecules  of  water  is  the  motive 
power  in  the  steam-engine. 

That  the  molecules  of  liquid  bodies  possess  this  mutual 
repellent  force  is  proved  by  evaporation ;  that  which  occurs 
when  one  gas  diffuses  itself  through  other  gases  is  seen  when 
the  atoms  of  water  pass  in  a  state  of  vapour  into  the  air. 
This  repulsion,  which  may  be  considered  as  a  convertible 
term  with  heat  and  motion,  is  counteracted  at  ordinary 
temperatures  by  the  superincumbent  weight  (or  gravitation) 
of  the  atmosphere,  and  by  cohesion  (or  absence  of  heat 
and  motion).  Yet,  in  the  case  of  water,  it  exerts  so  much 
power,  or  rather  the  molecules  have  so  much  inherent 
repellent  force,  that  at  ordinary  temperatures  they  assume, 
though  slowly,  the  gaseous  form ;  if  external  heat  be  applied, 
or  the  pressure  of  the  atmosphere  lessened,  this  evaporation 
takes  place  with  greater  violence.  This  explains  the  principle 
of  the  barometer.  The  removal  of  this  repelling  force,  by 
the  application  of  intense  cold,  will  often  cause  the  atoms  of  a 
gas  to  adhere  in  the  liquid  form  ;  it  may  also  be  overcome 
by  great  pressure.  The  molecules  of  various  substances 
possess  various  degrees  of  force,  therefore  also  of  heat :  this 
is  specific  heat. 

Latent  heat  is  the  force  possessed  by  the  same  atom  in 
difi'erent  circumstances. 
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Sect.  III. — Chemistry — continued. 


Specific  heat  is  the  force  possessed  by  the  atoms  of  one 
element  as  opposed  to  those  of  another  element. 
The  atoms  of  elementary  bodies  are  aggregated  by  vary- 
ing inherent  degrees  of  force,  and  have  therefore  varying 
capacities  for  heat ;  this  property  of  matter  is  specific  heat,  as 
regards  the  atoms  of  one  element  opposed  to  those  of  another, 
and  latent  heat,  as  regards  the  atoms  of  the  individual  element 
in  relation  to  its  varying  conditions. 

3.  Radiation. — The  passage  of  heat  from  a  body ;  a  conduction  or 
communication  of  this  force  to  atoms  in  a  gaseous  condition. 
This  proceeds  in  waves. 

The  physical  characters  of  the  surface  of  a  body  often  have  a 
great  influence  on  the  waves  of  heat.    A  bright  surface  will 
reflect,  a  dull  surface  radiate,  a  black  surface  absorb  heat. 
Refiection — Eays  of  heat  from  without  falling  on  a  body 

and  thence  recoiling. 
Radiation — Heat  from  the  body  itself  passing  into  air. 
Absorption — Heat  from  without  falling  on  and  being  re- 
tained by  the  body. 

Light. — Like  heat  (and  also  sound),  the  vibratory  motion  of  atoms. 

1.  Reflection. — The  rebound  of  the  ray  of  light  (or  heat)  from  an 

opposing  surface. 

2.  Refraction. — The  bending  back  (or  towards  the  perpendicular) 

of  a  pencil  of  light  passing  obliquely  from  a  rarer  into  a 
denser  medium,  and  vice  versa.  A  prism  refracts  twice,  once 
on  the  entrance  of  the  pencil  into  the  glass,  and  once  on  its 
exit.  A  ray  of  solar  light  consists  of  three  waves,  each 
with  vibrations  of  greater  or  less  rapidity,  and  giving  the 
appearance  of  different  colours ;  overlapping  each  other,  and 
producing  four  intermediate  or  semi-waves.  Now  the  red 
(or  heat)  wave  is  the  least,  the  violet  (or  chemical)  semi-wave 
the  most  refrangible ;  therefore  the  result  of  this  double 
refraction  is  the  spectrum  of  the  seven  "prismatic  colours." 

3.  Polarization. — The  severance  of  a  ray  of  light  into  two  poles  or 

sides,  each  having  a  plane  of  incidence  at  right  angles  to  the 
other,  by  absorption,  unequal  refraction  or  reflection  of  the 
ray  in  one  of  its  planes.  The  "polarized  ray,"  in  either  of 
its  planes,  has  now  acquired  peculiar  properties;  amongst 
others,  that  of  being  partially  stopped  by  certain  transparent 
substances. 

{e)  Electricity. — A  manifestation  of  excited  force  of  a  twofold  nature. 
The  opposite  phases  of  this  force  have  received  the  names  of  positive 
and  negative  electricity.  Substances  in  which  is  developed  the  force 
of  an  opposite  nature  attract ;  those  possessing  electricity  of  a 
similar  nature  repel  each  other. 

Electricity  may  be  induced — 

(1)  By   the   friction  of  vitreous,  resinous,   and  metallic 
surfaces. 

(2)  By  chemical  action;  i.  e.,  by  a  galvanic  battery  of  cells. 

(3)  By  the  attraction  and  repulsion  (mutual  contract)  of  a 

vast  number  of  bodies. 

(/)  Magnetism  may  be  termed  permanent  electricity.  It  obtains  in  most 
metals,  and  is  an  induced  permanent  condition  of  atoms  arranged 
with  negative  and  positive  poles.  One  end  of  an  iron  magnet,  being 
negative,  attracts  other  pieces  of  iron  :  to  the  extremities  of  these 
pieces  of  metal  it  imparts  a  positive  character. 


{g)  Chemical  Action. — This  is  the  main-spring  of  all  the  various  syn- 
thetical and  anslytical  operations  that  constitute  the  practical  portion 
of  the  science  of  Chemistry,  and  may  be  defined  as  the  exhibition  of 
force  under  varied  phases  of  repulsion  and  attraction ;  the  effects  of 
such  force  being  the  splitting-up  of  molecules,  and  the  assumption 
of  fresh  groupings  and  arrangements  by  their  component  atoms. 


CHEMISTRY. 


Chemistry  may  be  characterized — first,  as  the  study  of  bodies  at  rest,  their 
properties,  and  general  nature — in  other  words,  the  consideration  of  matter 
alone  and  by  itself;  secondly,  as  the  study  of  matter  as  combined  with  force, 
or  the  aspect  of  the  elements  in  their  numberless  combinations,  and  also  the 
varied  decompositions  of  these  bodies,  simple  and  compound.  All  matter, 
when  resolved  into  its  ultimate  atoms,  is  found  to  consist  of  one  or  more  of 
the  elements,  of  which  the  following  are  the  principal : — 


Names. 


Comlining  Weight. 


Aluminium  . 

Al 

27-4 

Antimony 

Sb 

122 

Arsenic  . 

As 

75 

Barium  . 

Ba 

137 

Bismuth 

Bi 

:  [208] 

210 

Boron  . 

B 

11 

Bromine 

Br 

80 

Cadmium 

Cd 

112 

Calcium 

Ca 

40 

Carbon  . 

C 

12 

Chlorine 

CI 

35-5 

Cerium  . 

Ce 

92 

Chromium 

Cr 

52-5 

Cobalt  . 

Co 

58-7 

Copper  . 

Cu 

63-5 

Fluorine 

P 

19 

Gold  . 

Au 

197 

Hydrogen 

H 

1 

Iodine  . 

I  . 

127 

Iron 

Pe 

56 

Lead 

Pb 

207 

Lithium . 

Li 

7 

Magnesium  . 

Mg  . 

24 

Manganese  . 

Mn  . 

55 

Mercury. 

.       Hg  . 

200 

Nickel  . 

Ni 

58-7 

Nitrogen 

N 

14 

Oxygen  . 

0 

16 

Phosphorus  . 

P 

31 

Platinum 

Pt 

".  [197-8] 

197-5 

Potassium 

K 

39-1 

Selenium 

Se 

•       •  [79] 

79-5 

Silver  . 

.      Ag  . 

108 

Silicon  . 

Si 

[28-5] 

28 

Sodium  . 

Na 

23 

Sulphur. 

S 

32 

Strontium 

Sr 

87-5 

Tin       .       .  . 

Sn 

118 

Zinc 

.  Zn 

:  :  [65] 

65-2 
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They  are  each  indicated,  in  usual  chemical  language,  by  a  symbol,  gene- 
rally the  first  or  first  two  letters  of  the  name,  and  this  symbol  not  only 
represents  the  actual  element,  but  also  its  combining  power  or  proportion. 
It  is  an  acknowledged  fact  that  the  atoms  of  the  several  elements  are  of 
diiferent  weights ;  the  figures  against  each  element  represent  these  relative 
weights ;  the  preceding  table  being  built-up  on  the  idea  of  hydrogen  as  the 
unit.  Moreover,  these  relative  weights  of  atoms  of  necessity  represent  their 
comhining  proportion ;  for  if,  in  the  molecule  of  hydrochloric  acid  (HCl),  the 
atom  of  chlorine  is  35*5  times  as  heavy  as  the  atom  of  hydrogen,  then,  on 
the  self-evident  axiom  that  masses  of  atoms  must  have  the  same  relative 
proportion  as  the  individual  atoms,  it  follows  that  a  weight  of  chlorine 
35-5  times  that  of  the  hydrogen  must  be  brought  forward  to  combine 
together  atom  to  atom;  and  this  holds  good  in  all  decompositions  and 
formations :  in  potassium  iodide  the  relative  weights  of  the  individual  atoms 
are  as  39-1  to  127;  therefore  the  combining  proportions  are  127  parts  of 
iodine  to  39-1  of  potassium. 

Multiple  Proportion. — It  follows,  as  a  matter  of  course,  on  the  preceding 
statement,  that  the  elements  can  only  combine  in  the  relative  weights  of 
their  respective  atoms ;  then,  in  the  cases  where  there  are  two  or  more  atoms 
of  one  element,  it  must  be  in  the  proportion  of  twice  or  more  its  combining 
weight:  thus,  carbonic  oxide,  CO,  contains  16  parts  of  oxygen  to  12  of 
carbon  ;  carbonic  dioxide,  CO2,  contains  32  parts  of  oxygen  to  12  of  carbon. 

Atoms. — We  have  already  given  a  definition  of  an  atom  and  a  molecule.  We 
have  now  to  consider  the  expression,  by  the  various  groupings  of  the  symbols, 
of  the  many  complex  substances  we  have  to  take  under  our  consideration. 

We  may  classify  the  composition  of  the  molecules  of  all  bodies  under  four 
distinct  types  ;  these  difi'erent  types  depend  on  what  is  called  quantivalence  : 
the  meaning  of  this  is  that,  in  the  formation  of  a  perfect  molecule,  some 
elements  require  one  atom,  some  two,  three,  or  more  atoms  of  monatomic 
hydrogen  for  the  complete  saturation  of  each  individual  atom.  We  may 
observe,  moreover,  in  the  saturation  of  a  tetratomic  element  (carbon),  that 
a  diatomic  exerts  the  power  of  two  monatomic  atoms.  We  now  give  the 
four  types : — 


st  Type — Hydrochloric 
Acid. 
(Univalent.) 
H 

I  Hydrogen,  orHjH' 

i  Hydrochloric  acid, 
'J     or  CljH' 


2nd  Tj^e— Water. 
(Bivalent.) 

0 

^  I  0"  Water. 

K  I  S"  Potassium 
K  jl  sulphide. 


3rd  Type — Ammonia. 
(Trivalent.) 

H  )  N'"  Ammonia. 


As'"  Hydrogen 
arsenide. 


4th  Type— ifflJTs^  Gas. 
(Quadrivalent.) 

G"" 


H 
H 
H 
H 
H 
CI. 


G""  Marsh  gas. 


C.  Chloroform. 


In  these  types  there  may  be — 

{a)  A  substitution  of  one  of  the  atoms  of  hydrogen  by  a  compound 

radical  (in  other  words,  a  molecule  taking  the  place  of  an  atom). 
{h)  Doubling  of  each  of  the  atoms,  on  the  type  of  two  molecules  of 

hydrogen,  water,  &c. 


Examples  : — 

{a)  2nd  Type 


{h)  2iid  Type,  doubled 


NO,  ) 


0.  Nitric  acid. 


\  0.  Alcohol. 

Calls  ) 

O2.  Sulphuric  acid. 


(SO2)" 
(PO)- 
H, 


O3.  Phosphoric  acid. 
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In  the  phraseology  of  modern  chemical  science  we  may  remark — 

1st.  The  tendency  that  there  is  to  represent  a  salt,  not  as  having  two 
sides,  base  and  acid,  but  as  consisting  of  a  whole  or  as  one  molecule  : 
thus  Potassium  carbonate  is  preferable  to  Carbonate  of  potass,  Ferrous 
sulphate  to  Sulphate  of  iron. 

2nd.  All  acids  are  represented  as  hydrogen  compounds  : 
HCl.  Hydrochloric  acid. 
H2SO4.  Sulphuric  acid. 
H3PO4.  Phosphoric  acid. 

3rd.  Salts  are  represented  as  of  the  metals,  and  not  of  the  metallic  oxides  : 
thus,  K2SO4.  Potassium  sulphate,  instead  of 

KO,  SO3.  Sulphate  of  potassa  (oxide  of  potassium). 

4th.  In  the  notation  that  is  now  generally  adopted  the  combining  value  of 
several  elements  (0,  C,  S)  has  been  doubled. 

There  are,  moreover,  several  subjects  in  Chemistry  that  are  beyond  the 
scope  of  the  present  sketch,  but  yet  which  would  well  repay  time  devoted  to 
them,  both  as  regards  the  interest  afforded  by  their  study  and  the  amount  of 
knowledge  to  be  gained  in  their  investigation.    Amongst  these  are — 

{a)  Spectrum  analysis. 

{h)  Quantitative  and  organic  analysis. 

(c)  The  various  forms  assumed  by  bodies,  such  as  : — 

1 .  Crystallogy. 

2.  AUotropic  condition,  or  the  several  forms  assumed  by  the  same 

body. 

3.  Isomerism,  or  the  grouping  of  the  same  atoms  in  more  than 

one  way,  so  as  to  form  molecules  of  different  natures. 

4.  Isomorphism,  similarity  of  crystalline  condition  between  dis- 

similar bodies. 

The  metrical  system  is  now  daily  making  rapid  strides  among  practical 
workers  as  well  as  men  of  science,  and  a  knowledge  of  it  is  now  essential  to 
the  student  of  medicine  or  pharmacy.  It  receives  its  name  from  metre,  the 
unit  of  length  {(/.irfov,  a  measure).    Its  essential  divisions  are  as  follows  : — 

Length. — Unit,  metre  =  39'37  inches.  It  was  supposed  to  be  contained 
ten  million  times  in  the  distance  between  the  pole  and  the  equator, 
following  the  arc  of  the  meridian  at  the  level  of  the  sea. 

Increasing  by  Grreek  numerals:  decametre,  10  metres;  kilometre, 
1,000  metres. 

Decreasing  by  Roman  numerals  :  decimetre,  -h  metre  ;  centimetre, 
lio  metre. 

Capacity. — Unit,  litre  =  61-027  cubic  inches.  This  is  the  cube  of  the 
decimetre,  or  a  cube  measure  of  1^  metre. 

Decalitre,  10  litres;  decilitre,  to  litre. 
Weight. — Unit,  gramme  =  15-432  grains.    This  is  the  weight  of  a  cubic 
centimetre  of  distilled  water,  weighed  in  vacuo,  at  4°  Centigrade  (the 
maximum  density  of  water). 

Decagramme,  10  grammes;  kilogramme,  1,000  grammes  =  2-2046 

pounds  avoirdupois. 
Decigramme,  1-0  gramme  ==  1'54  grains. 

Surface. — Unit,  are,  or  100  square  metres;  centiare,  or  square  metre; 
hectare,  or  10,000  square  metres. 

The  monetary  decimal  system  is  beyond  the  scope  of  the  present  work 
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Sect.  III. — Chemistry — continued. 


ORGANIC  CHEMISTRY. 

The  consideration  of  the  chemistry  of  organic  tissues  and  their  secretions  ; 
but,  with  the  breaking-down  of  the  walls  between  the  so-called  organic 
and  inorganic  kingdoms,  the  term  has  acquired  simply  an  artificial  significa- 
tion. Since,  however,  the  structures  and  secretions  of  this  division  of 
matter  are  of  a  much  higher  order  than  the  simpler  compounds  of  the 
"inorganic"  world,  it  necessarily  follows  that  the  molecules  of  these  bodies 
possess  a  more  complex  nature ;  their  composition  is  less  stable  and  well 
defined,  and  their  chemistry  generally  is  found  to  be  of  a  more  complicated 
character,  and  embracing  a  far  wider  field  of  research. 

These  bodies  have  been  by  some  chemists  named  the  carbon  compounds, 
from  the  fact  that  the  molecules  of  the  greater  number  contain 
carbon,  associated  with  a  varied  number  of  atoms  of  oxygen,  nitrogen, 
and  hydrogen. 

These  bodies  admit  of  systematic  classification  to  a  very  great  degree, 
either  in  {a)  groups^  as  alcohols,  ethers  (respectively  hydrates  and 
oxides  of  compound  radicals),  acids,  ammonias  (on  the  ammonia  type), 
&c. ;  in  {h)  series,  called  homologous,  of  compound  radicals,  &c.,  of 
alcohols,  &c.,  which  have  received  this  name  because  the  members 
of  such  a  series  are  all  built-up  on  the  same  type,  but  with  regular 
successive  additions  in  their  number  of  atoms — the  diatomic  alcohols 
form  such  a  series ;  in  (<?)  divisions,  from  their  similar  physical  nature 
and  properties,  as  sucroses  (with  starch,  gum,  &c.),  glucosides,  benzol 
group,  alkaloids,  &c.  The  enormous  and  daily-increasing  number 
of  these  compounds  may  tend  to  give  us  some  faint  idea  of  the  wonder- 
ful extent  of  the  science  of  Chemistry. 


PART  II.— Simple  Analysis. 

Each  base  and  each  acid  (which  together  form  the  molecule  of  a  salt)  has 
special  tests,  i.  c,  special  reactions;  or  an  exhibition  of  chemical  action,  on 
the  addition  of  some  other  body,  which  shows  itself  to  the  senses  by  precipita- 
tion, change  of  colour,  development  of  heat,  &c. 

The  following  arrangement  shows  the  special  tests  for  the  principal  bases 
and  acids.  The  arrangement  of  these  tests  in  groups  is  intended  to  enable 
an  unknown  salt  to  be  determined ;  this  classification  shows  the  direction  in 
which  lies  the  practical  use  of  analysis. 

In  practical  analysis  we  divide  the  metals  into  five  groups,  according  to  the 
manner  in  which  they  are  affected  by  certain  reagents ;  we,  therefore,  con- 
sider their  reactions  in  these  several  groups.  {Marked  or  essential  characters 
are  printed  in  heavy  Egyptian  type.) 
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Sect.  III. — Oliemistry — continued. 


PART  IV.— Poisons. 

Few  tilings  are  more  difficult  than  accurate  definitions :  this  we  find 
especially  to  be  the  case  with  the  subject  of  the  present  remarks.  Perhaps 
the  best  definition  of  a  poison  is,  that  it  is  a  substance  which,  (1)  in  small 
quantity,  (2)  rapidly  (3)  enters  into  the  system  (4)  with  such  power  of 
altering  the  tissues  as  to  cause  death. 

The  common  fallacy  that  poisons  are  substances  opposed  to  animal  life 
is  a  relic  of  the  days  of  ignorance.  The  term  itself,  and  the  classification 
of  certain  articles  under  this  name,  are  purely  artificial ;  it  is  an  empirical 
arrangement  of  those  substances  which,  from  their  influence  on  living 
organic  structures,  are  the  most  powerful  in  their  efi'ects  on  animal  life. 
But  a  so-called  poison  has  no  innate  hostility  to  living  organisms;  the 
effect  produced  arises  simply  from  the  vital  tissues  and  cell- contents  being 
modified  in  their  molecular  composition  ;  a  natural  metamorphosis  of  matter 
takes  place  ;  the  continuance  of  that  expression  of  material  forces,  which  has 
received  the  name  of  vital  action^  becomes  no  longer  possible,  and  this  cessa- 
tion, if  total,  terminates  the  life  of  the  individual.  That  the  physiological 
action  of  a  poison  is  of  an  injurious  character  depends,  not  on  its  antagonism 
to  the  healthy  individual,  but  on  the  changes  and  modifications  that  it  gives 
rise  to  in  the  structure  and  chemical  composition  of  the  living  organism. 

Viewed  in  their  relation  to  the  animal  economy,  all  substances  may  be 
classed  under  two  heads : — 

1st.  Those  that  simply  serve  to  build  up  the  organic  tissues:  this  com- 
prehends those  that  receive  the  generic  term  of  articles  of  food.  They 
consist  almost  entirely  of  organic  substances,  both  on  account  of  their 
containing  the  essential  elements  of  new  organic  structures,  and  also 
their  extreme  readiness  to  separate  into  their  component  parts. 
2nd.  Substances  producing  some  physiological  effect  on  the  animal  struc- 
ture other  than  that  of  simply  building  up  the  tissues.  This  class 
comprehends  aU  medicines,  and  it  is  owing  to  their  presence  in  small 
quantities  that  many  articles  of  food  are  objectionable  to  certain 
systems.  The  more  powerful  among  them  have  received  the  specific 
name  of  poisons  ;  "  but  that  the  latter  is  a  purely  artificial  distinc- 
tion is  proved  by  the  fact  that  many  so-called  drugs  are  poisonous  in 
excessive  doses,  whilst  most  poisons  are  used,  and  with  much  benefit, 
in  the  modern  practice  of  medicine. 
The  four  qualities,  therefore,  that  go  to  make  up  our  definition  of  a  poison 
exclude  the  following : — 

1.  Substances  that  may  be  dangerous  in  excessive  doses,  as  Potas- 

sium sulphate  or  Sodium  chloride  (common  salt). 

2.  Those  that  take  a  lengthened  period  of  time  before  they  produce 

a  serious  result :  these,  however,  may  be,  as  Antimony, 
classed  sometimes  as  a  poison,  sometimes  as  a  simple  medicine. 

3.  Those  that  act  simply  mechanically,  as  boiling  water,  mercury  (in 

the  metallic  state),  &c.  Strong  sulphuric  acid,  that  may  pro- 
duce death  by  ulceration  of  the  coats  of  the  stomach  and  throat, 
cannot,  with  accuracy,  be  classed  among  poisons  proper. 

4.  Substances  of  little  real  power  that  might,  however,  have  a 

deleterious  effect  on  a  weak  constitution,  or  with  patients  of 
peculiar  idiosyncrasies. 
The  following  tabular  arrangement  gives  the  chief  articles  that  have 
such  a  violent  effect  on  organic  tissues  and  organs,  both  as  regards  the 
effect  produced  and  the  rapidity  of  action,  as  to  have  been  classed  together 
as  poisons.  There  have  been  several  classifications :  we  adopt  the  clearest, 
and  divide  them  into  two  great  classes. 
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Cabinets  of  Materia  Medica. 


Nos.  1  and  2. 

Arranged  for  Medical  and  Pharmaceutical  Examinations.  They  contain  examples  of  those  Drugs 
and  Chemicals  likely  to  be  confounded  ;  Articles  of  Materia  Medica  seldom  met  with,  &c.,  &c. 
Prices.  26*.  and  34s. 

No.  3. 

Cabinet  of  Materia  Medica,  Botany,  and  Chemistry,  to  accompany  the  "Elements  of  Pharmacy;" 
200  specimens,  &c.,  &c.    Price,  packed,  50s. 

No.  4. 

Cabinet  of  Materia  Medica,  Botany,  Chemistry,  and  Pharmacy,  specially  designed  to  illustrate  the 
"Elements  of  Pharmacy,"  and  to  afford  a  complete  course  of  Materia  Medica,  Botany,  &c.  Seven 
Drawers;  large  and  selected  Specimens ;  Botanical  Examples  and  Plates ;  Herbarium  of  Medicinal  Plants ; 
Examples  of  the  Adulterations  of  Drugs,  &c.,  &c.    PWce,  complete,  in  outer  case,  £5  5s. 


THE  "PHARMACY"  MICROSCOPE. 

This  Instrument  is  of  great  power  and 
definition,  specially  designed  and  adapted 
to  use  in  the  Laboratory  or  Pharmacy,  and 
suitable  for  all  purposes  of  microscopic 
investigation. 

The  Stand  is  well  constructed,  firm,  and 
of  a  new  pattern.  The  Stage  is  circular  in 
form,  and  the  object  can  be  moved  in  any 
direction  with  a  smooth  easy  motion.  The 
Eackwork  Adjustment  for  focussing  is 
long,  and  capable  of  taking  in  a  4-inch 
Object  Glass.  It  has  a  fine  Adjustment; 
a  5-inch  Achromatic  Object  Glass,  and  a 
1  and  2  inch  combined  Achromatic  Object 
Glass  of  great  angular  aperture,  for  viewing 
large  objects,  fitted  with  the  Universal 
Screw^ ;  Stand  Condenser  for  opaque  ob- 
jects ;  Life-box ;  Stage  and  Dissecting 
Forceps ;  the  whole  in  Mahogany  Cabinet, 
Price  £5  5s. 

Polariscope  and  Diaphragm,  25s.,  and 
other  Apparatus  can  be  fitted  to  the  above. 


EVANS,   LESOHEE,   &  EVANS, 

60,  BARTHOLOMEW  CLOSE,  LONDON. 
EVANS,  SONS,  &  CO.,  i  EVANS,  MERCER,  8c  CO., 

56,  HANOVER  STREET,   LIVERPOOL.  I  MONTREAL,  CANADA. 


BOOKSELLER 
2  PALACfc  STREET 
/^«^CK,NGHAMGATE,s;w. 
_gOOKSBOUGHT. 


